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Outline

Convectively Coupled Kelvin Waves during the
HS3 dry run 201 | and open questions

(i) Genesis

(i) Intensity Change

Forecasting tools for HS3



Scale!

Composite Convectively Coupled Kelvin Wave
wavelength = ~96° = ~11,000km, speed = ~15 m/s

Kelvin filtered OLR anomalies
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CCKWs and Atlantic Tropical Cyclogenesis

Tropical Storm Emily (2011)

Tropical Storm Debby (2006)

What are the different mechanisms that can explain genesis?
We know that CCKWs modulate the large-scale
environment favorable for genesis (Ventrice et al. 2012)
Can CCKWs trigger seedlings that later becomes TCs?



Hurricane Katia:

Evidence for the influence of a CCKW on intensity
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Wind Speed (Knots)
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WEAK VERTICAL SHEAR AND MODESTLY
WARM WATERS ARE LIKELY TO PREVAIL OVER
THE NEXT FEW DAYS...SO CONTINUED
INTENSIFICATION IS FORECAST. A LARGE
UPPER-LEVEL LOW TO THE NORTHWEST OF
KATIA COULD CAUSE AN INCREASE IN
SHEAR...AND INHIBIT INTENSIFICATION...LATE
IN THE FORECAST PERIOD.
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Two days later...
NEEDLESS TO SAY...THE INTENSITY FORECAST

IS ... COMPLEX.
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Forecast Intensity (kt)

Model Forecasts

TROPICAL STORM KATIA (AL12)
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Early-cycle intensity guidance
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Aug 07

0-10N / 200 hPa VP Anomalies
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Tropical Depression

Tropical Storm

Cat. 3

Cat. 4

Recall that Danielle (2010)
weakened during the
superposition of a suppressed
Kelvin wave phase.

-Preliminary evidence shows
that Earl also struggled to
intensify in the unfavorable
environment associated with
the suppressed Kelvin wave
phase — GRIP talk



Comparison of Danielle (2010) and Katia (2011) during their
unexpected weakening/stalling phase

2011 Katia
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<-- Visible ( Sun elevation at center is 72 dégrees) —-—>

What mechanisms can explain this?
Do CCKWs provide favorable shear for penetration of dry
air?
Do CCKWs more simply suppress convection through
subsidence?



Lag (days)

Predictability?

Anomalies: 200 hPa Velocity Potential
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Tools for Monitoring and Predicting
CCKWs and the MJO

In addition to monitoring and predicting CCKWs during HS3, it
is essential to do the same for the MJO

The MJO itself is important for intraseasonal variability of
Atlantic tropical cyclogenesis (e.g., Maloney and Shaman
2008; Klotzbach 2010; Ventrice et al. 2011)

CCKWs are stronger within the convectively active phase of
the MJO

MJO monitoring provides long-term outlook, whereas CCKWSs
are more of a medium-short term outlook



(RMMT,RMMZ2) phase space for

Wheeler and Hendon (2004)
RMM Phase Space
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Normallzed comblned EOF

Normallzed comblned EOF

=-1.

OLR

EOF # 1, VYariance fAccounted for= 12.83%

[ OLR solrd
" uB50 dashed
w200 dotted

rarai it e SR S S TPUNTE [PUNY TS S S TS R SRR

T TR N TR NN S N1

[l
s
7
¢
-
Lr
1

7
Il

I SR B L

/
N -

I\._,-o——/

o} 5a

100 156 200 250 306 350

LONGITUDE

EOF # 2, VYariance fAccounted for= 12.17%

|
T3
~ PN
| \ ~—_? i
NG 4 ]
| A i
Sxglh
o .
| i
| ]
[ OLR solrd ' i
" uB50 dashed | 7
ru200 dofted | | | . | | I'
@ 5@ 100 156 200 250 306 350
LONGITUDE

0.060

0.040

0.020

0.000

-0.020

-0.040

-0.060

0.060

0.040

0.020

0.000

-0.020

-0.040

-0.060

200 hPa VP
Multivariate EOF: 15S-15N

IIIIIl[III

II]IIIIlIII

IIIIIIIIIII

III|IIIII1[

IIIIIIIIITI

I
60E

120E

60W



a) Phase 1

20N 1
10N 4

0 4
10S 1

208

20N 1

Shaded: 200 hPa .

0 4

VP anomalies oo

0
c)Phase3 |

150W

Vectors: 200 hPa _

10N = % 7

wind g A

108 {ai 2
k)

208
1

80
d) Phase 4 .

150W

20N, v 2> - =

180
e) Phase 5 .

150W

f) Phase 6

180

150W
g) Phase 7

N=155

N=261

N=224

N=116

N=187

N=236

N=227

N=154



Number of Genesis Events

Normalized Genesis
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JASO Atlantic Hurricane Days
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With a 5 day running average, multiple TCs on a given day
count as multiple hurricane days



Hurricane Days
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Real-Time Monitoring Web Page
http://mikeventrice.weebly.com/index.html
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Forecast Hovmollers Tropical Waves Monsoons MJO Maps more...

Albany Radar Tropical Atlantic WV Anomalous Global TRMM Rain Rates and 200 hPa Velocity Potential Albany Webmail

Updates: 1) Added RMM phase space archive.

0000 UI'C 25 Apr 201 2l . .
z o o~ [~
30N , L 40 i~ N 4 )
S AER S 7 CSPTEDS
B & ALK A Al =Y
TNy NN Ao @ 15t W
ar: N e N A E
Ak S T NGO SN NS
o BTIEN g\ N D
(RRIMN =5 NN P2 I N 25 i N VI Ab
ARV =CaREr P W T N T TR e

180 160W  140W  120W  100W  B0W sOW 40w 20W 0 20E 40E 60E BOE 100E 120E 140E 160E 180

mm/day
0.1 1 5 10 20 40 100

TRMM 2B42 Rain Rates (shaded) overlaid with 200 hPa Velocity Potential Anomalies (contoured)
Negative 200 hPa Velocity Potential Anomaslies (Divergence) are cool-colored contours

Positive 200 hPa Velocity Potential Anomaslies (Convergence) are warm-colored contours




TRMM 3B42 Kelvin wave filtered rain rate Product

5S-5N: rainfall rallte anlomaliles
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Contours: Kelvin filtered TRMM 3B42 rain rate anomalies
Vectors: GFS 850 hPa wind anomalies




5S-5N: 200-hPa velocity potential anomalies
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Phase 1 (West Hem., East Pacific) Phase 8
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Phase 7 (Ealst Pacific,

5/3/2012/18Z: 15S-15N

Central Pacific) Phase 6

¥ 8seyd (swnuepy ‘oloed 1sep) G eseyd

| /
N /
N\ | /
N | e
N | /
\ | /
\\ !8 . //
AN * - /
N T M
3 /START
1414 £§0 o
_______ 1&5& ‘1%8_.%;_“______'
b T o
S
L 2.
/
soo2 | "b\
// 4 s 8 \\
s " N
/ | N
;7 ' AN
/ | \
;7 | AN
| MAY N
T I ] ] 1 I T T T | 1 T
-2 0 2

Phase 2 (Indian) Phase 3

RMM Phase Space Diagram

MJO Amplitude (Sigma)

0.0

MJO Index: (PC142+ PC2"2) : 15S-15N

IJlIIIlIIl\IJllllllllllllllllllllll\I\lll\ll

llJIIlJIIlIIll

——91-day runavg

——6-hourly

L

LA L L L L I L L LI L L L NN LI BN L

Feb 03 Feb 13 Feb 23 Mar 04 Mar 14 Mar 24 Apr 03 Apr 13 Apr 23 May 03

RMM Amplitude Plot



Phase 1 (West Hem., East Pacific) Phase 8
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Example Narrative of HS3 Forecast using Webpage:

5/3/2012/18Z: 15S-15N
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For hypothetical purposes, assume it is Atlantic Hurricane Season:
“The current state of the MJO is weak.

Strong CCKW propagating eastward over South America. There is
low-medium potential for the genesis of a tropical cyclone over the
tropical Atlantic during the next 2-4 days.”



Final Comments

CCKWs should clearly be monitored during HS3 to
provide context for the short-medium range timing of
genesis and possibly the intensification of tropical
cyclones

In addition to CCKWs, the MJO should be monitored for
long-range predictability of the genesis and the
intensification of tropical cyclones

HS3 field observations will be useful to address large-
scale environmental changes over the Atlantic
associated with individual CCKW and/or MJO passages
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JASON Atlantic Hurricane Days
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1989-2010
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Anomalous 200-925 hPa Shear Magnitude
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Anomalous Total Column Water Vapor
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2-10d Eddy Kinetic Energy

2-10d Eddy Kinetic Energy

5-15N, 15W-15E 5/4/2012
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10W-10E: rainfall rate totals
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